Measurement of intracellular calcium using bioluminescent aequorin expressed in human cells.
Changes in intracellular free calcium concentration ([Ca2+]i) are involved in many important physiological responses. Detecting changes in [Ca2+]i is crucial to understanding the physiologic roles of intracellular free calcium. We have characterized changes of [Ca2+]i in human cells transfected with apoaequorin cDNA. When reconstituted in vivo by incubating transfected cells with coelenterazine, aequorin emits light upon binding free calcium and acts as a bioluminescent indicator for calcium. We have used this system to determine the concentration response relationship of serotonin for its receptor. Cells cotransfected with serotonin receptor cDNA and apoaequorin cDNA emitted light upon treatment with serotonin. The light emission responses were saturable and serotonin concentration-dependent, and they were inhibited by serotonin antagonists. Human 293 cells that stably express apoaequorin have been created. This system should facilitate the investigation of [Ca2+]i involvement in physiological and pathophysiological responses.